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I. Time evolution conformational function

The deviation function x and the end-to-end distance as a function of time are presented
in Figure[S1|at different activity differences. The values of x and R, reach maximum at about

tmaz = 1.5 x 10%7. At large activity difference, a decay in the two functions is observed,
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FIG. S1: The time evolution of deviation function (a) and the end-to-end distance (b) at p,, = 0.1 for

various activity differences. Shade is standard deviation.
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FIG. S2: The time evolution of deviation function (a) and the end-to-end distance (b) at low density

pm = 0.014 for activity difference AT = 8. Shade is standard deviation.
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resulting from interchain interaction exerted by the surrounding chains. In low density,
pm = 0.014073, the decay is not observed as shown in Figure . The average end-to-end

distance results are obtained by calculating the mean of the data during the steady state.

II. Effective stiffness

Here, we used different static quantities to describe the effective stiffness at local bond
length scale (bond angle distribution), at large chain length scale (single-chain structure

factors and mean-square internal distance).

A. Bond angles

In the system of active polymers, the distributions of bond angles in Figure are
almost identical for different activity differences. For passive system of SPCs, the change
in bond angle distribution and the mean bond angles are significant with the increase of
local bending energy. In addition, the persistent lengths extracted from the bond-bond
correlation functions (see Figure[S4h) increase more dramatically in SPCs as shown in Figure

2 of maintext.
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FIG. S3: (a) Bond angle distribution of active polymers at various activity differences. (b) Bond angle
distribution of SPCs at various bending energy coefficients. (¢) The mean angles as a function of activity

difference (the blue xz-axis on the bottom) and bending energy coefficient (the red z-axis on the top).
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FIG. S4: (a) Bond angle correlation of SPCs as a function of contour distance. (b) Single-chain structure

factor of SPCs.

B. Single-chain structure factors

The single-chain structure factor describes density fluctuation of monomers for the same
chain at length scale ~ 27/¢, and it is defined as
| N
wie) = > (expl—ig(ry — 7)) (1)

.3
where ¢ is the position vector of i-th monomer belonging to a-th chain, (...) denotes spatial
isotropic average and the statistical average across multiple chains and ensembles.
For SPCs systems, the single-chain structure factor exhibits minimal variation with bend-
ing energy, suggesting that the local bending energy has limited impact at intermediate

scales.



III. Radial distribution function

We calculated the radial distribution function of monomers that belong to different chains.
Figure shows that g, (r) increases with activity difference, indicating enhanced inter-

chain interactions, which aligns with the observed average adsorption number (n).
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FIG. S5: Radial distribution function of interchain monomers for active polymers (a) and SPCs (b).



IV. CoM MSD and Rouse mode correlator
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FIG. S6: The center-of-mass mean-square displacement of active polymers (a) and SPCs (c). The Rouse

mode autocorrelation function of active polymers (c) and SPCs (d).



V. Effective temperature

Figure shows the velocity distributions of hot monomers on the terminals and cold
monomers on the center in active polymers, which conform to Maxwell’s velocity distribu-
tion, Pyrazwen(v). The velocity distribution function can be used to obtain the mean-square
velocity on hot or cold monomers through v2 = fooo P(v)vidv. The effective temperature

can be obtained by utilizing the energy equipartition theorem, %kBTe = %mﬁ.
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FIG. S7: Velocity distributions of hot monomers and cold monomers in active polymers. The lines

represent the fitting to Maxwell’s velocity distribution.
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